(19) Canadian Office de la ProprM, (H) f^A O 4.QC QCO (13) Al 

Intellectual Property Intellectuelle ^ ■ 



Intellectual Property 
Office du Canada (40) 04.03.2004 

(43) 04.03.2004 



An Agency of Un organisme 

Industry Canada d'Industrie Canada 



(12) 

(21) 2 495 952 

(22) 07.08.2003 



(51) int.ci.V: A61K 31/196, A61P 21/00 

(85) 18.02.2005 

(86) PCT/JP03/010047 



(30) 


2002-241120 JP 21.08.2002 










(72) 




(71) 






EBIHARA, TAKAHITO (JP). 




KISSEI PHARMACEUTICAL CO., LTD., 




FUKUSHIMA, KAZUMASA (JP). 




19-48 Yoshino 








Matsumoto-shi 


(74) 






399-8710, NAGANO, XX (JP). 




KIRBY EADES GALE BAKER 



(54) COMPOSITION THERAPEUTIQUE PREVENTIVE UTILISEE EN CAS DE FATIGUE MUSCULAIRE. 

D'ELONGATION MUSCULAIRE ET DE MALADIES ATTRIBUEES A CELLES-CI 
(54) PREVENTIVE THERAPEUTIC COMPOSITION FOR MUSCULAR FATIGUE, PULLED MUSCLE AND DISEASE 

ATTRIBUTED THERETO 



(57) 

A preventive therapeutic composition for use in 
the inhibition of and promotion of recovery from 
muscular fatigue or pulled muscle and diseases 
attributed thereto, in particular, muscular fatigue or 
pulled muscle caused by exercise stress and diseases 
attributed thereto, and for use in the prevention and 
treatment of muscular fiber formation during the 
restoration of damaged part attributed to or 
incidental to surgical injury or surgical procedure, 
which preventive therapeutic composition is 
characterized in that it comprises N-(3,4- 
dimethoxycinnamoyl)anthranilic acid (common name: 
tranilast) or a pharmaceutically acceptable salt 
thereof or a pharmaceutically acceptable solvate 
thereof as an active ingredient. Further, there is 
provided a method of use thereof. 



Office de la Propriete 

Intellectuelle 

du Canada 

Un organisme 
d'Industrie Canada 



Canadian 

Intellectual Property 
Office 

An agency of 
Industry Canada 



CA 2495952 A1 2004/03/04 

(21) 2 495 952 

(12)DEMANDE DE BREVET CANADIEN 
CANADIAN PATENT APPLICATION 

(13) A1 



(86) Date de depot PCT/PCT Filing Date: 2003/08/07 

(87) Date publication PCT/PCT Publication Date: 2004/03/04 

(85) Entree phase nationaie/National Entry: 2005/02/18 

(86) demande PCT/PCT Application No.: JP 2003/010047 

(87) N" publication PCT/PCT Publication No.: 2004/017953 
(30) Priorite/Priority: 2002/08/21 (2002-241 120) JP 



(51) Cl.lnt7/lnt.Cl7 A61K 31/196. A61P 21/00 

(71) Demandeur/Applicant: 

KISSEI PHARMACEUTICAL CO., LTD., JP 

(72) I nventeurs/ln venters: 
FUKUSHIMA, KAZUMASA. JP; 
EBIHARA, TAKAHITO, JP 

(74) Agent: KIRBY EADES GALE BAKER 



C54)Titre : COMPOSITION THERAPEUTIQUE PREVENTIVE UTILISEE EN CAS DE FATIGUE MUSCULAIRE, 
D'ELONGATION MUSCULAIRE ET DE MALADIES ATTRIBUEES A CELLES-CI 

(54) Title: PREVENTIVE THERAPEUTIC COMPOSITION FOR MUSCULAR FATIGUE, PULLED MUSCLE AND 
DISEASE ATTRIBUTED THERETO 



(57) Abrege/Abstract: 

A preventive therapeutic composition for use in the inhibition of and promotion of recovery from muscular fatigue or pulled muscle 
and diseases attributed thereto, in particular, muscular fatigue or pulled muscle caused by exercise stress and diseases attributed 
thereto, and for use in the prevention and treatment of muscular fiber formation during the restoration of damaged part attributed to 
or incidental to surgical injury or surgical procedure, which preventive therapeutic composition is characterized in that it comprises 
N-(3,4-dimethoxycinnamoyl)anthranilic acid (common name: tranilast) or a pharmaceutically acceptable salt thereof or a 
pharmaceutlcally acceptable solvate thereof as an active ingredient. Further, there is provided a method of use thereof. 



Canada 



http://opJc,gaca • Ottawa-Hull Kl A 0C9 • http://cipo.gc.ca 

OPIC-CIPO 191 



OPIC 




CIPO 



CA 02495952 2005-02-18 



ABSTRACT 

The present inventiion provides a composltixon for tUft 
i.ntill:>ltlon of an<3 promotion of recovery from muscular fatigue 

6 or muscular damage and diseases associated therewith. In 
particular^ muscuXar fatigue or mLiscula-r da.niage caused by 
exercise stress ana diseases assoclaLBd therewltti, and a 
Gompositionf or the prevention or treatment of myofibrosis during 
the refitoratlon at the damaged part associated with or incidental 

10 to surgical inSury or surgical procedure , which are characterized 
by comprising as an active ingredient ( 3 , 4-dimethoxy- 
cinnnamoyl )anthranilic acid <genex.^lc name: tranilast) or a 
pharmaceutically acceptable salt thereof or a pharmaceutically 
acceptable solvate thereof, and a metnod for use tiiereof. 



15 



CA 02495952 2005-02-18 
1 

DESCRIPTION 

PREVENTIVE THERAPEUTIC COMPOSITION FOR MUSCULAR FATIGUE. 
PULLED MUSCT.E AND DISEASE ATTRIBUTED THERETO 

The present invention relates to a composition for tlie 
prevention or treatment of muscular fatigue, muscular damage 
and a disease asRoolated therewith. 

More particularly, the present invention relates to a 
composition for the inhibition of and promotion of recovery from 
muscular £atlgue or* muscular damage and a disease associated 
therewith, in particular, muscular fatigue ox- muscular damage 
caused by exercise stress and a disease associated therewith, 
and a composition for the prevention or treatment of myofibrosis 
during the restoration of a damaged part associated with or 
incidental to surgical injury or surgical procedure, which are 
characterized by comprising as an active ingredient 
N- ( 3 , 4-dimethQxycinnnainoYl ) anthranilic acid (generic name* 
tranilast, hereinafter referred to as tranilast) or a 
pharmaceutlcally acceptable salt thereof or a pharmaceuticalXy 
acceptable solvate thereof « 

In addition, the present invention provides a method for 
use for the inhibition of and promotion o± recovery from muscular 
fatigue or muscular damage and a disease associated therewith, 
in particular, inuscia:iaT- fatigue ox muscular damage caused by 
exercise stress and a diseasso associated thercswith, and for the 
prevention or treatment ot myofibrosis during the restoration 
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Of a dtunagedpart associated wltH or incidental to surgical In juiry 
or surgical procedure of a composltloTi whlcn are characterized 
by compflfilng an affective amount of tranllast, a 
phartnaceutically acceptal>le salt tlicreof or a phartnaceutically 
5 acceptable solvate thereof. 

FuftH^rmox-e , the present invention provides a method for 
use of a composition for the prevention or treatment of muscular 
fatigue or muscular damage and a disease associated therewith, 
and a method for use of said corapusltion for the inhlhxtion of 

10 and promotion of recovery from muscular fatigue or muscular 
damage and a disease associated therewith, which are 
cnax^aciterizad Ipy continuously administrating or ingesting said 
composition for a period from at least 2 days before to 3 days 
or over* prefet^ably to from 1 week to 10 days or ovex-, after 

Ify exercise stress or a surgical procedure. 

Up CO the present « in case that muscular fatigue or muscular 
damage and diseases associated therewith, in particular, 

20 muscular fatigue or muGcular damage caused by exercise stress 
and diseases associated therewith occur ^ there mostly has been 
talcing a rest, a light training or a rehabilitation till 
spontaneous ^recovery , and only a symptomatic treatment medicine 
such as ant iphlogis tics , analgesics or poultices has been used. 

35 Therefore, it has been desired to develop a mAdicine which 
exhibits sure therapeutic effect on and. promotion of recovery 
in muscular fatigue, muscular damage and diseases associated 
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ttiex'ew±1;h . 

On the ottiei: hand, durXng the restoration of a dlajnagad 
part of muscle injury such as a pulled muscle p ±t is said that 
complete recovery is histologically difficult, since the 
5 proliferation of myofibroblast prcdomlneintly progresses in 
coRiparieon with the prolif caration or reproduction o£ myoblast 
and, as a result, the balance between the proliferation of 
myoblast and the prolif erci tion of myofibroblast is bad in the 
spontaneous recsovery. Also, the predominant progress of the 

10 proliferation of myofibroblast compared with the proliferation 
of the myoblast causes the myofibrosis at the damayedpart • Thus , 
it decreases the elaistioity of muscle and is one Of main causes 
of recurrence . 

Accordingly, specially, in the field of the sports. It 

15 has heen extremely desired to develop a medicine being able to 
inhibit the myofibrosis at the damaged part and recover said 
part to a regular condition as before , by controllingr myofibrosis 
at the damaged part during the restoration associated with or 
incidental to surgical injury or surgical procedure and by 

20 regulating the balance between the proliferation of 
myofibroblast and the proliferation of myoblast. 

An object of the present invention is to develop a 
composition for the prevention or treatment of muscular fatigue, 
muscular damage and diseases associated therewith, which can 

25 prevent or treat effectively muscular fatigue, muscular damage 
and diseases associated the cewith and can inhibit the myof ibros is 
at the damaged part caused during the restoration thereof 
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associated wltlii or J-noiatsii iicil to muscular damage suc^ as a pulleij 
muficXe and eurgxcal injury or surgical procedure, and recover 
tlie damaged part to a regular condition a« i^^-Fore. 



5 DdLsoloBure of tl&e Invention. 

The present invention relates to 

1) a compos it ton for the prevention or treatment of 
muscuXar fatigue, muscular damage and a disease associated 
tlierewitti • wliioh is characterised by comprising as an active 

10 ingredient JV- ( 3 , 4-dimethoxycinnnamoyl)anthranilic acid or a 
pharmaceutically acceptable salt thereot or a phannaceutically 
acceptable solvate thereof; 

2) a composition to use for the inhibition of and promotion 
of recovery front muscular fatigue or ranscni ^t- damage and a disease 

15 associatt^d therewitn, comprising an effective amount of 
N- ( 3 , 4 -dimethoxycinnnamoyl ) anthjranilic acid or a 
phajrmaceiitically acceptsblo salt th&jreof or a pharmaceutically 
acceptable solvate thereof ; 

3} a composition described in the above 1) or 2) wherein 

20 the muscular fatigue ox* muscular damage is caused by exorcise 
stress ; 

4) a composition described in the above 1) or 2) wherein 
the muscular damage io associated with or incidental to a surgical 
injury or a surgical procedure; 
26 5) a composition described in the above 1) or 2) wherein 

the musculajc damage ie a pulled muscle ; 

6) a composition described in the above 1) or 2) wherein 
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7) a composition described In the above 1) or 2) wlaereln 
the disease is inyofi bT^oel at a damago<3 part caused during 
reetozratlon o± muscular damage; 
5 8} a composition described In any one o£ tlie above 1) to 

7>. wliicH Is characterized by further comprising a 
pharmaceutlcally acceptable additive; 

9) a composition described in any one of the above 1) to 
7), which Is characterized by further oomprising aii additive 

10 acceptable as food; 

10) a composition described In any one of the above I) 
to 9), which ±s a drink: 

11) a composition described in any one of the above 1) 
to 9), which is a Jerry; 

15 12) a use of a composition tor the treatment described 

in any one o± the above 1 ) to 11 ) for the inhibition of and promotion 
o£ recovery from muscular fatigue or muscular damage and a disease 
associated therewith; 

13) a use described in the above 12) wherein the muscular 
20 fatigue or muscular damage and the disease acooolated therewith 

are caused by exercise stress; 

14) a use described In the above 12} wherein the muscular 
damage Is associated with or Incidental to a surgical ln:]ury 
or a surgical procedure; 

25 15) a use described in the above 12) wherein the muscular 

damage is a pulle<a muscle; 

16) a use described in the above 12) wherein the disease 
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±s a muscle pain; 

17) a use described In the above 12) wherein tKe disease 
IS myofibrosis at a damaged part caused during restoration o£ 
muscular damage; 
6 18) a use described in any one of the above 12) to 17), 

whilctL i$ cbaraoter-ised by continuously administrating or 
Ingesting said composition for a period from at least 2 days 
before to 3 days or over after exercise stress or a surgical 
procedure ; 

10 19) a metliod for use o£ a composition described in any 

one of tbe above 1 ) to 11 ) . which Is characterized by continuously 
administrating ux- Ingesting said composition for a period from 
at least 2 days before to 3 days or over ^f ter exercise stress 
or a surgical prontidur-R; 

15 20) a use of N- { 3 , 4 -dimethoxycinnnaaioyl Janthranillc acid 

or a pharmaceutlcally acceptable salt thereof or a 
pbarmaceutically acceptable solvate thereof for the manufacture 
of a composition described In any one of the above 1) to 11); 

21) a method for the prevention or treatment of muscular 

20 fatigue or muscular damage and a disease associated therewith, 
which comprises administering an effective amount of 
//-<3.4-dlraethoxycinnnamoyl)anthranlllc acid or a 
phar-maceutically acceptable salt thereof or a phajrmaceutlcally 
acceptable solvate thereof; 

26 22) a method for the prevention or treatment described 

in the above 21) wiic:»jcein the disease Is a disease described in 
any one of the above 3 ) to 7 ) ; 
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2 3 ) a method fox- the Inhi-bltlon of andL promotion of reoovexy 
fx-om muscular- fatigue or muscular damage and a dXsease adfiOoJLated 
therewith, which comprxfies administering an effective amount 
of i/- ( 3 , 4-d±methoxycinnnamoyl)anthranllic acid or a 
5 pharmaoeutically acceptable salt thereof or a pharmaceutlcally 
acceptable solvate thereof; 

24) a method for the inhibition and promotion of recovery 
descrihed In the above 23) wherein the disease is a disease 
descrihed In any one of the ahove 3 ) to 7); and the Xilce, 

10 

I>etaHed Daficzrlptlon of Drawings 

The Figure 1 is a graph show Lug the relative degrees of 
pain while walking at each time of just after, 1 day, 2 days, 
3 days and 7 days after the exercise stress, respectively, A 
ir» line graph of hlack di amend shapedpo i nt shows that of the medicine 
administration group and a iine graph of bi acK square point shows 
that of the control group. The vertical ciscls is the relative 
degree of pain (%) and the horizontal axis Is the passage o£ 
time (day)* 

20 The Figure 2 is a graph showing the relative degree of 

pain while Jogging at each time of Just after, 1 day, 2 days. 
3 days and 7 days after the exercise stress, respectively • A 
line graph of blaoH diamond shaped point sMows that of the medicine 
administration group and a line graph of blade square point shows 

25 that of the control group. The vertical axis is the relative 
degree of pain ( % ) and the horizontal clxIs is the passage of 
time ( day) . 
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The Figure 3 is a. graph sUowiny the relative degree of 
pain on pressing the femur at eacli time o£ just after, 1 day, 
2 dayS/ 3 daye and 7 days after theexerclf^e sLxess, respectively. 
A line graph of l:>lack diamond shaped point shows that of the 
5 medicine administration group and a line graph of black e^are 
point shows that of the control group. The vertical axis is 
the relative degree of pain (*) and the tiorizontal axis is the 
passage of time (day). 

The Figure 4 is a graph showing the reXetiv© ability to 

10 bend forward in the standing position at each time of Just after, 
1 day^ 2 days, 3 days and 7 days after the exercise stress, 
respectively. A line graph of black diamond shaped point shows 
that of the medicine administration group and a line graph of 
black square point shows that a± the contxol group . The vertical 

15 axis is the relative ability (%} and the horizontal axis is the 
passage of time (day). 

The Figure 5 is a graph showing a change of blood myoglobin 
concentration aL each time of Just after, 3 days and 7 days after 
the exercise stress , respectively . A line graph at black diamond 

20 shaped point shows that of the medicine administration group 
and a line graph of black square point shows that of the control 
group* The vertical axis is the rate of the change (%) and the 
horizontal axis is the passage Of timo (day) . 

The Figure 6 Is a graph shows a change of blood lactic 

23 acid concentration at each time of Just af ter, 3 days and 7 days 
after the exercise stress, respectively. A line graph of blacX 
diamond shaped point shows that of the medicine administration 
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gr-oup and a line graph of black square puXnt sliows ttiat of tne 
control group. The vertical axis Is the rate of the change (%) 
and the horizontal axis is the pasi^acjc o£ time (<3*ay). 

The Figure 7 is a graph showing a change of blood CPK 
5 concentration at each time of just after ^ 3 days and 7 days after 
the exercise stress, respectively. Aline graph of black diamond 
shaped point shows that of the medicine administraLtion group 
an<3 a line graph of black square point shows that of the control 
group. The vortioal axia is the rate of the change (%) and the 
10 horizontal axis Is the passage of time (day). 

Best: Mode £of Carrying Out: tl»e Invention 

The present inventors studied earnestly to develop a 
composition for the prevention or treatment of muscular fatigue , 

15 muscular damage and diseases associated thetewith , which can 
solve the aforementioned objects. As a result, th.e present 
inventors found out i-hat tranilast, which has inhibitory effects 
on release of chemical mediators, excessive collagen 
accumulation, etc., and is used as an a^ent for the prevention 

20 or treatment of al 1 ei-gic diseases^ keloid or hypertrophic soar, 
etc. 4 exhibits an inhibitory effect on and promotion effect on 
recovery from muscular fatigue caused by exercise stress and 
also inhibits the myofibrosis at a damaged part that occurs during 
the restoration whereof associated with or incidental to surgical 

25 injury or surgical procedures, and moreover, can recover the 
damaged part to a regular condition as beioxtt. by controlling 
the proliferation of the myofibroblast and by regulating the 
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balance between the pz:ol±rer-atlon the myof Xbroblafit and tlit« 
proliferation of the myoblast. Ana thex-eby, the present 
Invention has been completed. 

That: Is, the present i.nventors studied a muscular fatigue 
& test and a blood test on exercise stress cf 15 km running within 
a limited time of 2 hours In 20 healthy subjects divided into 
2 groups of 10 subjects each. To the subjects in one group were 
administered tranllast 100 mg 3 times a day for 1 week after 
the exercise X while to the subjects In the other group was not 

10 administered tranllast . As a result , it was surprisingly found 
that tranllast administration group exhibited a significantly 
lowex: dogz:ee o£ muscular fatigue and Tastex idiud better recovery 
compared with no administra-hion group- The present invention 
is based on those findings . 

15 Tranllast ox ti pharmaceutlcally acceptable salt thereof 

exhibits an inhibitory effect on xelease of chemical mediators 
caused by allergic redactions and has be^n already and eactenelvely 
used as a composition for the prevention or treatment of allergic 
diseases such as allergic bronchitis , asthma, atopic dermatitis 

*20 and allergic conjunctivitis. It is conflirmed that it also 
exhibits inhibitory effects on excessive collagen aocumuXatlon« 
restenosis after percutaneous transluminal coronary 
angioplasty (PTCA) etc., and has been already and extensively 
used as a composition for the prevention or treatment of Jceloid 

25 or hypertrophic scar. 

Furthermore, it is reported thai: L-Lctallast exhibits an 
inhibitory effect on sclerosis of heart by the inhibition or 
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involution oj? heart nypertropny in an experimental animal model 
using spontaneous Hypertension rats (SHR), and therefore. Is 
useful as an a^ent for the prevention or treatment o£ hypertrophy 
or heart (Japanese Patent Publication No. Hei 7-277966). It 
5 is also reported that it exhibits an inhibitory effect on 

atherogene^is in WHHL rahbits, which ±3 on experimental animal 
of Familial hypercholesterolemia model , and is useful an agent 
for the treatment of atherosclerosis ( Japanese Patent 
Publication No. Hoi 9-227371). It is further reported that 

10 tranilast exhibits an inhibitory effect on release of cytolcinas 
such as transforming growth factor (TCP) -beta 1 from human 
monocyte macrophages and xnterieuKln (IL)-I beta, and 
prostaglandin (PC) E2 (Japanese Journal of Pharmacology, vol. 
60, pp- 85-90. 1992). 

10 However, up ro now, ir has been neither reported nor 

suggested that traniiast exhibits an intiibitory effect on and 
promotion effect on recovery from miasoular fatigue caused by 
exercise stress and Is useful «8 an agent for the prevention 
or treatment of muscular fatigue, muscular damage and. diseases 

20 associated therewith. 

The present inventors took notice o£ various activities 
of tranilast and presumed that tranilast, which exhibits 
inhibitory effect cs on excessive coilagen accumulation and on 
restenosis after percutaneous transluminal coronary 

25 angioplasty (PTCA) , might act effectively in treating diseases 
associated with musculer fatigue. Then, the present inventors 
earnestly examined the effect of tranila&t on muscular fatigue. 
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muscula.!: deunage caused by exejcclse w t-iess ana diseases associated 
therewltH, and thus found out that tram last exhibits an 
±nn±bitory effect Oii and promotion effect on r^novery from 
muscular* fatigue and so It is prospectivci as a composition for 
5 the prevention or treatment of muscular fatigue , mu&cular damage 
and diseases associated therewith. 

That is, the present inventors ^et 20 healthy subjects 
an exercise stress of 15 km running within a limited time of 
2 hours. The 20 subjects wfsre divided into 2 groups consisting 

10 of one group of subjects with odd-numbered order of arrival who 
were administered tranllast, and the other group of subjects 
with even- numbered order of arrival who were not administered. 
To the subjects of tranilast administration group were 
administered lOO mg of tranilast three times a day after each 

15 meal for 1 weeJc since after the evening meal of the day of the 
exercise stress . And degrees of muscle damage were tested by 
measuring pains while waikrtng, while Jogging ana on pressing 
the femur and an ability to bend forward In the standing position 
at each time of 1 day, :2 days, 3 days and 7 days (the last 

20 administration day) after the exercise stress, respectively * 
Furthermore, bloods of the subjects were collected Just before, 
just after, 3 days and 7 days after the exercise stress, 
respectively, and the blood component finalyzing tests were 
performed . 

25 As the results p tranilast administration group 

surprisingly exhlbitod an extremely effective inhibitory 
activity on and promoting activity on recovery from muscular 
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f otigufc and muscular damage: caused by Lliu exercise stress . That 
Is, It is confirmed that tranilast administration group exhibits 
a remarkable lowering and alleviating effect on pains compared 
with no administration group in the tests of a pain while usual 
5 walking < hereinafter referred to as pain while walking) , a pain 
while jogging (hereinafter referred to as pain while jogging) 
and a pain on pressing the femur (hereinafter referred to a$ 
pain on pressing the femur) in relative degrees of pains to the 
pains Just after the exercise etxeas set as 100%. A pain of 

10 muscular fatigue caused by exercise fi tress occurs usually 

strongly 1 day or 2 days after of the exercise stress • The present 
tx-anllasl: administration group exhibited pax^tlcularly lower 
values compared with the control group at 1 jday after the exercise 
stxess In relative degrees of pains to the pains Just after the 

1& exercise stress jb>eL as 100 Furthermore. In tranilast 

administration group the values were significantly lowered at 
2 days, 3 days and 7 days after tlie exerciee stress oomparod 
with the control gi^oup, in a similar differential to that of 
1 day thereafter. 

20 And an ability to bend forward in the standing positlOTi 

to the limit (hereinafter referred to as ability to bend forward 
In the standing position) was also measured and compared between 
the tranilast administration group and the control group* It 
Is considered that in evaluation of an ability to bend forward 

25 in the standing position, a degree of muscle fatigue does not 
appear clearly because it is different f nroin the af ox ementioned 
pains and depends on individual ' ^3 flexibility of body or 
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athlet;ic faculty - Ilpwevex-, tranilast aCmjLnlstriSi Lxun gxuup 
exhibited slgnlf leant ly higher ability compared with the control 
group at 7 days thereafter* 

These resui-ts demonstrate Hhat tranilast has an inhibitory 
5 effect on and pr-omo ting effect on recovery fromxnusouXar fatigue • 
Furthermore, in the. blood test, in comparison with the 
control group, tranilast administration group exhibited 
significantly lower blood concentrations of myoglobin, which 
is considered to be produced by destruction o£ myioblost ^ and 

lO of lactic acid^ which is an indicator of muscular fatigue, in 
relative degrees of changes of blood concentrations which is 
converted into relative values {%) to the values at Jus»L after 
the exercise stress set as 100%. And. It seems that the rate 
of decrease reached the plateau at 3 days after the exercise 

15 stress because the rate of decrease at 7 days thereafter showed 
only little changes from that at 3 days thereafter. 

Creatinine phosphoklnage (C^K, hereinafter referred to 
as CPK>, which is considered as an indicator of destruction of 
myloblast similar to myoglobin, usually appears in blood slowly 

2Q after a destruction o-F myn oblast - Then, in tranilast 

administration group, the Increase in the relative degree of 
change of blood concentration At 3 days after exercise stress « 
which Is converted into a value relative to the value Just after 
the exercise stress set as 100%, was only about llo % compared 

25 to 160% or more in the control group- And furthermore, the 
decrease In the relative degree of change at 7 days thereafter 
in tranilast administration group was about 60% compared to only 
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a.l:>out 90% i.n t^ie contx^ol group. 

These results demonstrate that tranxlast also has an 
inlilbitory effect on muscular dsmage anoompanying with a 
promoting effect on x-ecovery from muscular daunage. 
5 On the other hand. It Is expected Lhat tranxlast Inhibits 

evcessive proliferation of-' myofibloblast caussed during the 
recovery from muscular damage because it has inhibitory effects 
on excessive collagen a^ccumulat ion and on restenosis after 
percutaneous transluminal coronary angioplasty (PTCA). 

10 Therefore, it is also expected that tranilast can inhibit the 
myofibrosis at the damaged part and recover a damaged part to 
a regular condition as before, by controlling the pro lifer at; Ion 
of myofibroblast at the damaged part which occurs during the 
restoration whereof associated with or incidental to muscular 

15 damage such as a pulled muscle and surgical injury or surgical 
procedures and by regulating the balance between the 
proliferation of myofibroblast and the prolif era^tlon of 
myoblast . 

Thus, tranilast exhibits a remarkably inhibitory effect 
20 on muscular fatigue and a remarlcably promoting effect on recovery 
from muscular fatigue and also exhibits an inhibitory effect 
on muscular damage accompanying with a promoting effect on 
recovery f rommuscular damage . Furthennore , it is expected that 
tranilast can recover a damaged part to a regular condition as 
25 before , by controlling the proliferation of myofibroblast during 
the restoration of diseases associated with muscular damage and 
by regulating the balance between the proliferation of 
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myofl-bzrobleist and tlie proXirejr&tJlvxi t>£ luyobXast- Accor<llagly , 
an extremely effective and useful composition for- the prevention 
or treatment of muscular fatigue or muscu 1 ar damage and diseases 
a^eoclated tnerewitii can t>e JToimulaLed. by comprising as an active 
5 Ingredient tranllast or a pharmaceutically acceptable salt 
Hhereof or a pharmaceutically accept<kblc solvate 'th.eireof . 

Furthermore, a treatment for recovering from muscular 
fatigue^ muscular damage and diseases associated therewith can 
be performed in a short period effectively by using the present 

10 composition , Instead of the existing treatments . that Is , merely 
waiting a spontaneous recovery with taking a rest « a light 
training or a rehabilitation and using antiphloglstics « 
analgesics, poultices or tir^e like as a s.ymptomatlc treatment 
medicine. And also, muscular fatigue, muscular damage and 

15 diseases associated therewith can be effectively inhibited by 
using the present composition preventively. Furthermore, 
although It was considered to be difficult to recover with a 
spontaneous recovery from muscular damage such as a pulled muscle, 
the composition of the present Invention can be expected to 

20 recover a damaged part to a regular condition as before by 
controlling the prolif erat Ion o£ myofibroblast and by regulating 
the balance between tbe proliferation of myofibroblast and the 
proliferation of myoblast. 

When the present composition Is employed practically^ It 

25 can be administered orally or parenterally in the form of a 
pharmaceutical composition as various dosage forms or can be 
taken alone or in combination with the other foods in the form 
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of on edible composition. An dosage forms of tlie pharmaceutical 
CDinpos±i:±ons ^ oral phar-maceutlcal compositions such, as powders , 
granules « taljle-te.. capsules, dry ftyrvips , oral ll^juid 
preparations or the IxKe and parenteral pharmaceutical 

5 compositions such as in:)ectlons, suppositories , plasters or the 
like can be illustrated* And as edible compOBltions , li<xuid 
foods such as a drink, a gel formed food such as a Jelly, a pudding 
or the like, and powdered foods which can be taken suitably by 
liquefying or by admixing with the other foods can be illustrated • 

10 Of these compositions, the pharmaceutical compositions 

can be prepared by suitably admixing wi th appropriate 
pharmaooutically acceptable additives such as diluents, 
disintegrating agents, binders, glidants and the like in the 
pharmaceutically usual way, and f ormulati ng in accordance with 

Ifj conventional methods . 

For example, powders can be formulated by, if desired, 
admixing waII an active ingredient with cippropriate diluents, 
binders and the like. 

Tablets can be formulated by^ if desired, admixing an 

20 active ingredient with appropriate diluents, disintegrating 
agents # binders « glldants and the like, and compressing the 
mixture in accordance with conventional meLhods* The tablets « 
further if desired , oan bo suitably coated to provide film-coated 
tablets, sugar-coated tablets, enteric -coated tablets and the 

25 like * 

Capsules can be formulated by, xT desired, admixing well 
an active ingredient with appropriate diluents, glldants and 



CA 02495952 2005-02-18 



18 



the XJ.Ke, OJT £oi:EnuI.atln9 ^r.uiiules or fine- powders In accordance 
w±tii conventiional methods, and then filling the compositions 
In appropriate capsules . 

The edible composition can he prepared hy suitably admixing 
5 with £ood additives such as sweeteners, corrlgents, flavors, 
coloring agents and the lake, and processing ±n accordance w±th 
conventional methods. These edible compositions can be taken 
alone or in combination with the other foods. 

In the present compositions^ at least one member selected 

10 from a group of analgesics; and antiphlogistlcs can be admixed 
as the other active ingredients than tranilast or a 
pharmaceutlcaXly acceptable salt thexeof or a pharmaceutically 
acceptable solvate thereof. Furthermore^ various vitamins can 
be admixed thereto. 

15 The compositions of the present invention exhibit an 

Inhibitory effect on and a promoting effect on recovery from 
muscular fatigue and muscvilar damage, and have a different 
mechanism from a medicine such as antlphloglstlcs . analgesics 
or poultices, which is used as a symptomatic treatment medicine 

20 m the past:. And they do not cause an Interaction together with 
each others, and therefore, the compositions of the present 
Invention can be employed In combination with these 
antlphXoglstics^ analgesics or poultices. 

When the present composition is employed practically, the 

25 dosage of an active ingredient Is appropriately decided depending 
on the sex, body weight and degree of syrnpLt^iuftj of each patient^ 
and tranilast or a pharmaceutically acceptable salt thereof or 
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A p}iajrmaceu1:±cally ^cceptcibXe 5olvai;e thereof as the active 
±ngredxent can be a^jmlnistered approximately wittiin the range 
of from lOO to 1000 mg. prBferably 300 to 600 mg. per day per 
aduXt human in the case of oral administration In terms of volumes 
5 of tranllast. 

When tranllast Is employed for the treatment for allergic 
diseases, especially for allergic asthmei or polllnosis, it Is 
mainly administered preventively in a manner of in advance of 
the developing of the symptoms and continuously. In the 

10 development process of this agent for the prevention or treatment 
of allergic diseases, it was oonfirmed in the pharmacokinetics 
study of tranila&t that in case of xepeatcd administration of 
300 mg a day, tranliast concentration In blood reached to the 
maximum at 2 days after the administration. On the other hand, 

15 as stated above, the present inventors confirmed that tranliast 
exhibits certain satisfactory inhibitory effect on andpromoting 
effect on recovery f'rom muscular fatigue and muscular damage 
at 3 days after the administration . Therefore, when the present 
composition is employed for the prevention or treatment of 

20 muscular fatigue, mascuXar damage and diseases aesooiated 

therewith, it is preferable to administer said composition to 
a patient continuously from at least 2 days before exercise stress 
or a surgical procedure to 3 days or over after exercise stress 
or a surgical procedure or after the last exercise stress in 

26 the case that exercise stress continues in a long term, more 
preferably, to cont inuou^ily 1 week to 10 days or over after 
exercise stress or surgical procedure . 
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Exanples 

The present invention Isfurther illustrated ininore detail 
toy way o£ the rollowing Examples and Formulation Examples. 
5 However, the present invention is not limited thereto. 

Example l 

To 20 healthy subjects < 14 males and 6 females) , was given 
an exercise stress o£ 15 )cm running w±thin a limited time of 

10 2 hours. The 20 subjects who run the whole distance within the 
limited time were divided into 2 groups by the arrival order, 
that ie , one group consisting of 10 sub jects of odd-numbereCI 
order of arrival (e male subjects and 2 female sub:Ject&) and 
the other group consisting of lo subjects o£ even-numbered order 

15 o£ arrival ( 6 male ^subjects and 4 f eiiidle subjects) . To the group 
of odd numbers was administered tranilost (hereinafter referred 
to as Medicine administration group) an<5 to the group of even 
numbers was not administered (hereinafter referred to as Control 
group) . 

20 To the subjertt*! In Medicine administration gcoup wao 

administered traniiast in a dosage of 100 mg after each meal 
3 times a day for a period from the evening meal o£ the day of 
the exercise stress to after the lunch of 7 days after the exero±ee 
stress , and while to the subjects in Control group was not 

25 administered anything. 

And,, an effeot of traniiast on muscular fatigue and 
muscular damage was evaluated by measuring muscular fatigue and 
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analyz±ng X>lood components in eacn group - 

Tests and Results 
(1) Muscular fati^gue test 
5 In each group, a pain wHlle walking, a pain w]:illa jogging 

and a pain on pra&%;ing the femur were measured and e^cprassed 
numerically by using a ocorc with a visual analogue scale method 
(hereina:tter referred to as VAS score) at a time of just after, 
1 day, 2 daye , 3 days ana 7 days (the Xast date o£ administration 
10 of medicine) after the exercise stress. And, values of relative 
degrees of pains ( % ) which are converted into relative values 
to the pains juat after the exercise sltess set as 10O% were 
calculated. 

As shown in Figuzres 1 - 3 , the Medici nc administration group 
15 exhlhited particularly lower value- compared with the control 
group in all pain tests at 1 day after the exercise stress, and 
furthermore, also exhibited lower value compared with the control 
group at 2 days, 3 days and 7 days after the exercise stress 
in a simile differential to that of 1 day thereafter. 
20 Furthermore, withregardto an athletic ability, anabllity 

to bend forward in the standing position was measured and a value 
of relative degree of the ability (%) which is converted into 
a relative value to the value o£ ability jusjt after the exercise 
stress set as 100 % was calculated in according to that 
25 aforementioned » 

AS shown in Figure 4, the Medicine administration group 
exhibited similar values compared with the control group at 1 
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day « 2 days and 3 days af tear tne exercise stress , and tlie Mdd±c±ne 
admxnlstra-tlon group, howevez-, exhibited significantly hilgtier 
ability compared w±t.h. Cont-rol group at 7 days a£t:er t^Ke escercise 
stress * 

5 (2) Analyzing test of l>lood components 

In eacli group, bloods^ were collected at a time of :)ust 
before. Just after, 3 days and 7 days aft ex* tlie exercise stress. 
And, blood components considered relevant to muscular fatigue 
and muscular damage (myoglobin, lactic acid and CPK) were 

10 analyzed, and relative degrees of changes of blood concentrations 
which are converted into relative values to the concentrations 
^ust after the exercise stress set as 100% were calculated. 

As shown in Figures 5 - 7 , the Medicine administration group 
exhibited significantly lower values compauredwith Control group 

15 in the blood concentrations of myoglobin and lactic acid. 

Additionally, it seems that the rate of decrease reached the 
plateau at 3 days after t>xe exercise o trees because the rate 
of decrease at 7 days thereafter has little changes from that 
at 3 days thereafter- And, the t>lood concentration of CPK was 

20 increased at 3 days after the exercise stress compared to Just 
after the exercise stress, while the Medicine administration 
group significantly inhibited the increase of the blood 
concentration of CPK, compeirea with the control group, and 
furthermore^ also exhibited significantly lower value compared 

25 with the control group at 7 days after the exercise stress, 

F ormu la t ion Examp 1 e s 
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va.rJ.ous phaxiiiaceutJ-cal compositions are formulated by the 
following f ozrmula'tions . However, tne Xlntiu o£ dosage forms and 
formulations ot tlie pr-esent. Invention are not limited tliexreto « 

(1) Powders (.Ten times diluted powders) 

5 Wltti 900 g of lactose was admixed well 100 g of tranllast 

to formulate powders of 1,000 g containing 100 mg of tranllast 
In 1 g of powders , 

(2) Powders (Two times diluted powders) 

With 500 g of lactose was admixed well 500 g of traiillj^st 
10 to formulate powders of 1,000 g containing 500 mg of tranllast 
In X 9 of powders . 

(3) Tablets 

With 50 g of lactose « 40 g of 6% HPC lactose, 6 g of starch 
and 4 g of talc was admixed well ino g of^ tranlla«t « and the 
15 mixture was compressed to produce 1,000 tablets containing lOO 
mg of tranllast in 1 tablet* 

(4) Capsules 

With 90 g of lactose, 6 g of starch and 4 g of calcium 
stearate was admixed well 100 g of tranllast, and the mlxtiure 
20 was filled equally in haxrd capsulee to pzroduce 1 , OOO cap&ules 
containing 100 mg of tranllast In 1 capsule* 

XodUB^xlaX AppXlcabllltiy 

As Stated above, tranllast exhibits a remarlcably 
25 Inhibitory effect on muscular fatigue and a remarlcabiY promoting 
effect on r-ecover-y from mus>c:;ular" fatigues, and further exhibits 
an inhibitory effect on muscular damage with a promoting effect 
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on recovery from muauulax* aamage . rurtneirniore , It ±s expected 
tliat tr^nxlast can recover a <iainagecl part Lo a regular condition 
as before, by controlling the proliferation o£ myofibroblast 
wbicn occurs during the restoration of mu^scular damage and by 
5 regulating the balance between the proliferation of 
myofibroblast and the pi-olif eration of myoblast- 

Accordingly, an extremely effective and useful 
composition for the prevention or treatment of muscular f atigue. 
muscular damage and di^eoQca associated therewith can be 

10 manufactured by comprising as an active ingredient tranilast 
or a pnarmacautically acceptable salt thereof or a 
phannaceutically acceptable solvaLe Lhexeof , 

Furthermore, a treatment for recovering from muscular 
fatigue, muscular damage and diseases as»or:iated therewith can 

15 be performed in a short period effectively by using the present 
composition, instead of the existing treatments, that is, merely 
waiting a spontaneous recovery with taking a rest, a light 
training or a rehabilitation and using antiphlogistics , 
analgesics, poultices or the like as a symptomatic treatment 

20 medicine. And also, muscular fatigue^ muscular damage and 
diseases associated therewith can be effectively inhibited by 
using the present composition preventively. 



CA 02495952 2005-02-18 
25 

CLAIMS 

1, A composition for the prevention or treatment of muscular 
fatigue, musculair- damage and a disease associated therewith, 

5 which is characterized by comprising as an active Ingredient 
JV- ( 3 ^ 4«dlinethoxyclnnnamoyl )anthranlllc acid or a 
pharmaceutlcally acceptable salt thereof or a pharmaceutlcaXXy 
acceptable solvate thereof . 

2, A composition to use for the Inhibition of and promotion 
10 of recovery from muscular fatigue or muscu I ar damage and a disease 

associated therewith, comprising an effective amount of 
isr- ( 3 , 4-dlmethoacycinnnaraoyl ) anthranllic acid or a 
pharmaceutlcally acceptable salt thereof or a pharmaceutlcally 
acceptable solvate thereof . 
15 3. A composition a$ claimed in claim 1 or claim 2 wherein 

the muscular fatigue or muscular damage 1$ caused by exercise 
stress . 

4, A composition as claimed in claim 1 or claim 2 wherein 

the muscular damage is associated with or incidental to a surgical 
20 Injury or a surgical pz-ocedure. 

5« A composition as claimed in claim 1 or claim 2 wherein 
the muscular damage Is a pulled muscle , 

6 • A composition as claimed In claim 1 or claim 2 wherein 

the disease Is a muscle pain, 
25 7 • A composition as claimeiS in claim 1 or claim 2 wherein 
the disease is myoribiosis at a damaged part caused during 
restoration of muscular damage. 
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6. A compos±tion as da.lraeOt in any one of claims 1-7, wliicli 

is chax'acterized. by further compr^ising a pharmaceuliicaHy 
acceptable additive. 

9, A composition as claimed in any one of claims 1-7, wnich 
5 is chaz-acterlzed by further comprising an additive acceptable 

as food« 

10, A composition as claimed in any one of claims 1-9, which 
is a drink. 

11. A composition as claimed m any one of claims 1-9, which 
10 is a Jerry. 

12. A use o£ a composition for treatment as claimed in any 
one of claims 1-11 for the inhibition of and promotion of recovery 
frommuscular fatigue or muscular damage and a disease associated 
therewith - 

15 13. A use as claimed in claim 12 wherein the muscular fatigue 
or muscular damage and the disease associated therewith are 
caused by exercise stress. 

14. A use as claimed In claim 12 wherein the muscular d2unage 
is associated with or incidental t:o a surgical injury or a surgical 

20 procedure . 

15. A use as claimed in claim 12 wherein tlie muscular damage 
Is a pulled muscle. 

16. A use as claimed In claim 12 wliereln the disease is muscle 
pain . 

25 17. A use as claimed in claim 12 wherein the disease Is 
myofibrosis at a damaged part caused during resroration of 
muscular damage . 
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18- A use as cXaxmed in *iny one of claims 12^17, wliJLcn Is 
chax-acteirlz^d by continuously administrating or Ingesting said 
composition for a period ifx'om at lea«3t 2 rtfsys before to 3 days 
or over after exercise stress or a surgical procedure. 
5 19 • A method for use of a composition as claimed in any one 
of claims 1-11, which ie characterized by continuously 
administrating or ingesting said composition for a period from 
at least 2 days before to 3 days ox- over iifter exercise stress 
or a surgical proce^iuifo . 
10 20 . A use of N- ( 3, 4-dimethoxyclnnnamoyl)anthranilio acid or 
a pharmaceutically acceptable salt thereof or a pharmaceutically 
acceptable solvate ttiex-eof Tor the mauuf ticture of a composition 
as claimed in any one of claims 1-11. 

21. A method for the px'evention or treatment of muscular 
10 fatigue or muscular damage and a disease associated therewith. 

which comprises administering an effective amount of 

JV- ( 3 , 4-'dimethoxyr:1 nnnamoyl ) antKranilic acid or a 

pharmaceutically acceptable salt tnereof or a pharmaceutically 

acceptable solvate thereof* 
20 22* A method for tne prevention or- treatment as claimed in 

claim 21 wherein the disease is a disease of any one of claims 

3-7. 

23. A method for the inliibxtion of an<3 promotion of recovery 
from muscular fatigue or muscular damage and a disease associated 
25 therewith, which comprises administering an effective amount 
of ( 3 ^ 4 -dimethoxycinnnamoyDanthranilio acid or a 
pharmaceutically acceptable salt thereof or a pbarmaceutically 
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acceptatiXe soXva'te tili.ez'eor. 

24. A method for the inhibition ana promotion of recovery 
as claimed in claim 23 wherein the disease is a disease of any 
one of claims 3-^7. 
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Figure 1 
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Figure 2 



Pain while jogging 
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Pain on pressnig the femur 
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Figure 4 

Ability to bend forward in the 
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Flgyro 6 

Change of Myoglobin Concentration 
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Change of Lactic Acid Concentration 
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Figuro 7 



Change of CPK Concentration 
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